All contributions to be sent to the Editor, 57 Church Street, Old 
Isleworth, Middlesex. (Telephone, Hounslow 0391.) 


British Journal of 
Bneesthesia 


VoL. XIX. No. 4 


JULY, 1945 


MAXILLO-FACIAL ANAESTHESIA AT A BASE 
HOSPITAL 


BY 


G. K. T. Rocue, M.B., B.S., D.A., Maj. R.A.M.C. 


Anesthetist, Maxillo-facial Unit. 


INTRODUCTION 


NASSTHESIA of a maxillo-facial casualty presents many 
A new and interesting problems to the anesthetist, such as 
are not met with in civil practice. All the patients have 
injuries involving the upper parts of the respiratory and 
alimentary tract or in the region of the great blood-vessels 
of the neck. 

The injuries, from the anesthetic point of view, fall into 
seven groups : — 

1. The through-and-through facial wound, which exter- 
nally has but little to show, though there may be much 
damage to the nasal passages or palate. 

2. The gutter wound of the face or neck, with soft tissue 
loss which may involve the buccal cavity. 

3. Wounds involving the tonsil, pharynx or larynx. 

4. Wounds causing gross facial damage where there is 
much soft tissue and bone loss. 

5. Healed or healing wounds with soft tissue and bone 
loss giving rise to microstoma or laryngeal displacement due 
to scar tissue formation. 

6. Old wounds of the mandible requiring a bone graft with 
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inter-maxillary fixation, which for surgical reasons must not 
be taken down. 

7. Simple fractures of the mandible usually resulting from 
accidents. 

The anesthetic treatment of these groups will be discussed 
in more detail in the following text. 


Number of Anesthetics. 

The observations in this article are based on one thousand 
consecutive maxillo-facial anesthetics administered by the 
author. 

The following technique to be described was evolved from 
the force of circumstances of supply and apparatus, and the 
results in my hands were very satisfactory. 


General Principles of Maxillo-facial Anesthesia. 


The use of a face mask during the anzsthesia is contra- 
indicated as the surgeon will be working on the face or in 
the mouth with the patient’s head draped in sterile towels. 
Hence the angsthetist must work by remote control, and 
this is best effected by endotracheal anzsthesia. In addition 
the anssthetist must secure an absolutely clear airway 
throughout the operation, and must ensure that during 
induction, maintenance, and recovery, there is no aspiration 
of blood or debris into the air passages. This necessitates 
a speedy, quiet induction without any struggling or asphyxia. 

Maintenance must be smooth, at the lightest possible level 
of anesthesia, with adequate protection against inhalation 
hazards. 

Recovery must be rapid and there should be an active 
cough reflex at the end of the operation. 


Apparatus. 

Two types of continuous flow apparatus were used. For 
the first eight hundred cases the apparatus consisted of a set 
of rotameters, a Boyle’s bottle, and the to-and-fro carbon 
dioxide absorption technique of Waters wasemployed. Later 
a set of rotameters and a circle absorber with a wick ether 
vapourizer was provided. For reasons to be discussed later 
the latter type of apparatus proved to be the better, 
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Premedication. 

Premedication was Papaveretum B.P.C., gr. 1/3, with 
hyoscine gr. 1/150. This was given subcutaneously one and 
a half hours before operation. In cases of emergency this 
same premedication was given intravenously. If under half 
an hour or over two hours had elapsed since the premedica- 
tion an additional 1 / 150 gr. of hyoscine or atropine was given 
intravaneously. If morphine had been given within the 
last six hours atropine 1/150 gr. alone was administered, and 
was given intravenously if necessary. 


Preparation. 

The patients were fasting from solid food from the night 
before, and from fluids from the early morning. Where pos- 
sible, if there was inter-maxillary fixation, the tie wires or 
locking bars were removed before anesthesia was com- 
menced. In certain cases this was impossible because of the 
nature of the surgical procedure; this problem will be dis- 
cussed later. 

Before induction the nose and throat were sprayed 
efficiently with cocaine hydrochloride to per cent. Usually 
a total volume of 2 c.cm. was used. 

The advantage of spraying the nose was that the vasocon- 
strictor effect of the cocaine shrunk up the nasal mucous 
membrane and enabled a larger size tube to be passed than 
would be normally possible, and afforded an additional safe- 
guard against epistaxis. Spraying of the throat minimized 
the disturbances set up when passing an endotracheal tube 
and there was less chance of the development of the intense 
laryngeal spasm and cyanosis, should the tube have failed to 
enter the trachea on the first attempt. 

Experience has shown that the efficient spraying of the 
vocal cords before attempting intubation has helped con- 
siderably, in that on laryngoscopy, the cords were seen to 
be wider apart than normal. It also counteracted the in- 
creased activity of the laryngeal reflex under Pentothal anzs- 


thesia. 


Induction. 
Induction was always carried out by Pentothal except 
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when no veins were available, or where it was contra- 
indicated. In fit patients one grm. of 5 per cent solution 
was given quickly and a mixture of 80 per cent oxygen and 
20 per cent carbon dioxide was administered by way of a 
face mask, where this was possible. Respiration usually 
began almost immediately. Should there be any delay in 
its commencement the lungs were inflated by manual pressure 
on the bag to stimulate the Hering Breuer reflex and this 
started respiration. 


Intubation. 

When respiration was considered deep enough, the mask 
was removed and the endotracheal tube, which had been 
smeared previously with nupercaine paste and lubricated 
with liquid paraffin, was inserted and pushed down so that 
its tip lay in the laryngo pharynx. An assistant placed his 
hand over the mouth and stopped up the nostril not being 
used with his thumb or index finger, so that all respiration 
was by this tube. The patient’s head was lifted up with the 
angesthetist’s right hand and the tube passed with the left 
hand. The breath was heard and felt by the anzsthetist’s left 
ear, and the position of the point of the tube was manipulated 
by changing the position of the patient’s head. 

Very often there was no coughing on intubation. The tube 
was then connected to the machine and oxygen and ether 
administered. As soon as there was enough relaxation (i.e. 
the jaws could be separated by the thumb and index finger), 
the mouth was packed with three to four feet of 6-inch vase- 
line gauze. The patient was now transferred to the theatre 
and the oxygen flow reduced to basal. The carbon dioxide 
absorber was then brought into circuit. 


Maintenance. 

Anzsthesia was maintained with oxygen and ether at the 
lightest possible level. The infiltration of the site of incision 
by the surgeon (if surgically possible and permissible) was of 
great assistance in enabling the anzsthetist to run the level 
of anzsthesia lighter than otherwise possible. 

At the end of the operation the mouth was examined by the 
anesthetist, and swabbed and sucked clear of blood, pus, 
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debris, etc. On removing the pack any fluid which had 
passed into the pharynx was sucked or mopped out, using a 
laryngoscope. If this was not possible due to the light level 
of anesthesia, the sucker was gently passed through the other 
nostril into the laryngo pharynx and aspiration performed. 


Recovery. 

The patient was turned on his side and stabilized by flexing 
his under knee. The pillow was removed to allow any blood 
to drain out of his mouth. The endotracheal tube was re- 
placed by naso-pharyngeal tube or tubes. The anesthetist 
assured himself that the patient was breathing normally and 
that he had a perfectly clear airway before he was allowed 
to leave the theatre. The cough reflex was almost invari- 
ably present at the end of the operation (93 per cent of a 
series of one hundred patients had a cough reflex on the re- 
moval of the endotracheal tube). The naso-pharyngeal tubes 
were left in situ until the patient was round and attempted to 
take them out himself. On no account must the naso- 
pharyngeal tube be removed until the patient is well round 
as this has led to trouble. If the naso-pharyngeal tubes be- 
come partially obstructed by mucus or blood they should be 
changed. 


Post-operative Sedation. 

Morphia was rarely necessary post-operatively. The 
patients came round in a few hours and they went off to sleep 
again. If morphine is administered at all it should be given 
with the greatest caution, because of the dangers of respira- 
tory depression and obstruction. 

One patient in this series, with eyelet wiring for a fractured 
jaw, was nearly lost owing to the non-observance of this rule. 


Bad Risk Cases. 

The standard technique was modified for patients who 
were in poor condition and here only 0.5 grm. of Pentothal 
was used for induction, and an assistant kept the needle in 
the vein whilst the tube was passed by the method described 
above, or by direci vision (see later); then the rest of the 
Pentothal was given slowly so as not to produce respiratory 
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failure. In this way little or no ether was needed to supple- 
ment the anesthesia. 


RELATIONS OF THE VARIOUS TYPES OF WOUNDS AND INJURIES 
TO AN2ZSTHESIA AND INTUBATION 
Symphysis. 

In severe wounds of the symphysis menti region, direct 
vision intubation is unusually easy because laryngoscopy 
is facilitated by the absence of the lower incisors and canines. 
During intubation, respiratory obstruction will occur and it 
is necessary to insert an airway or naso-pharyngeal tubes 
after the Pentothal, before administering the oxygen-carbon 
dioxide mixtures. In this type of case respiratory obstruction 
is most likely to occur post-anzsthetically by the falling 
back of the tongue, due to the loss of its genial attachment. 
Special care must be taken post-operatively, and the patient 
sent back with naso-pharyngeal tube i situ. 


Maxilla. 

In severe wounds of the maxilla, where the wound involves 
the antra and nasal cavity, an oral tube is best inserted by 
direct vision. Here again laryngoscopy is facilitated by the 
(probable) absence of some upper teeth. 

Many through-and-through wounds of the neck involve 
the palate and in these cases the palate should be examined 
before the operation. In many cases nasal intubation is 
impossible because of gross disorganization of the palate. 
In these cases intubation is best done orally and by direct 
vision, also here a tube with inflatable cuff is used to the 
best advantage (No. g was the only size we had). The oral 
cavity, in addition, is packed off and the packing must be 
well down to enable the surgeon to explore the palate. 


Healed Cheek Wounds. 

In healed wounds of the cheek, where there has been a loss 
of tissue and scarring has occurred, laryngoscopy may be 
impossible because of the occurrence of microstoma, and 
here intubation must be performed blind. If blind intubation 
fails it may be possible to intubate by direct vision by using 
the small blade of the laryngoscope. 
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Antenor Triangle. 

In recent wounds of the anterior triangle of the neck, where 
the wound is dirty, there is oedema of the larynx—the 
maximum being on the side of the lesion. Intubation may 
have to be performed by a smaller tube than normal (e.g. 
No. 8) and though we have not had any trouble post-opera- 
tively, a very careful watch must be kept for respiratory 
obstruction. Laryngeal oedema was noted in four cases in 
this series where intubation was by direct vision. It is 
probable that there were more cases in those intubated blind. 

With old healed wounds of the anterior triangle, blind 
intubation may be very difficult, due to the scar tissue con- 
tracting down and displacing the larynx. In most of these 
cases laryngoscopy will have to be done, and the tube guided 
into the larynx with Magill’s forceps, though the method of 
threading the trachea may be successful in some cases. 


Tracheotomy. 

Two cases came to the theatre for operation with tracheo- 
tomy tubes in situ. Here an adaptor was made to fit the tube. 
After induction with Pentothal, anzsthesia was maintained 
on oxygen and chloroform in a closed circuit with carbon 
dioxide absorption. The mouth was packed off in the usual 
way. Chloroform was used on account of its non-irritant 
properties as the patients had bronchitis with sputum, and 
only very small amounts were necessary. 

A number of cases were encountered with closing tracheo- 
tomies with granulating wounds. Here the normal technique 
was employed and no trouble was experienced. 


Nasal Damage. 

Damage of the nose may give rise to difficulty in intubation. 
This is usually met with in patients with floating maxillae. 
Often there is swelling and oedema of the mucous membrane 
and the patient can breathe through his nose with difficulty. 
Normally this gives rise to no trouble as an oral tube is intro- 
duced by direct vision under Pentothal. Difficulty arises 
where the operation is intra-oral, e.g. eyelet wiring which 
contra-indicates an oral tube. Where the nose is almost com- 
pletely blocked, a fairly clear airway can be obtained by 
spraying the nose with cocaine and adrenaline. 
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It may be necessary to use a very small tube. In twocases 
the largest tube that could be passed was No. 4. Healed 
through-and-through wounds of the face, involving the nasal 
cavities, may result in such structural damage and adhesions 
that the passage of even a small nasal endotracheal tube may 
be impossible without much trauma and blood. 


Fractured Mandible. 


Eyelet wiring of the mandible is one of the commonest 
maxillo-facial operations. At the end, before the jaws arc 
wired together, there are usually some extractions to be done. 
If the Dental Surgeon can be persuaded to do his extractions 
at the beginning of the operation, so much the better. The 
haemorrhage from the tooth socket will have stopped by the 
time the pack has been removed and the jaws wired together. 
Failing this, when the teeth are extracted at the end of the 
operation, as much haemostasis as possible is ensured before 
the pack is removed, the little oozing there is, is controlled 
by continuous aspiration while the tie wires are being applied. 
At the end, before the endotracheal tube is removed, the 
patient is turned on his side with his head down (i.e. without 
a pillow) so that the blood can drain out of the mouth. While 
in this position the tube is replaced by a naso-pharyngeal 
tube, and the anesthetist satisfies himself that the patient 
has a clear airway before the patient leaves the theatre. 


Inter-maxillary Fixation. 

Inter-maxillary fixation has several disadvantages from 
the anzsthetist’s point of view. First it is difficult or even 
impossible to spray the larynx efficiently with cocaine, as 
it is important to have the end of the spray over the base of 
the tongue to ensure that the cords are well sprayed. 
Secondly, satisfactory packing of the mouth is best accom- 
plished where one has free access. Thirdly, a smoother 
level of anzsthesia is possible with efficient packing as there 
is no leak of gases from the mouth. Fourthly, occasionally 
blind intubation may be difficult or impossible, and in this 
case laryngoscopy is necessary for intubation by direct 
vision. 

Many anesthetics had to be administered with the jaws 
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locked together with some type of fixation. In this series 
there were at least thirty-nine cases. These fell into two 
groups: The first had a short anzsthetic, such as for an 
incision of an external abscess of the face or some similar 
operation complicating a fractured jaw. These cases need 
not be unwired, and a good airway is assured by naso- 
pharyngeal tubes. If respiratory depression occurs, oxygen 
and carbon dioxide can be administered easily via the 
naso-pharyngeal tube. 

In other cases, such as bone grafts of the jaw, unwiring of 
the jaws is surgically contra-indicated. Here endotracheal 
anesthesia is essential, due to the lightness of the level of 
anzsthesia, and blind intubation is the only method possible. 
This is performed by the usual technique, the only additional 
point being that respiratory obstruction is likely to occur, 
after the Pentothal, due to the falling back of the tongue. 

As the jaw cannot be pushed forward, because of fixa- 
tion, naso-pharyngeal tubes are passed and oxygen and 
carbon dioxide are administered. In these cases packing of 
the mouth is done if possible, to prevent inadvertent entry 
of the blood into the mouth and to ensure smooth anesthesia. 
This can be done by one-inch vaseline gauze pack if one or 
more teeth are missing. 


Packing of the Pharynx. 

Packing off the air passage is a most important part of the 
anesthetist’s job. Only in this way can lung abscesses be 
avoided. In M.F. work, not only is there hazard of blood 
entering the bronchial tree but also of such material as pus, 
black and red copper cement, soda bicarbonate solution, 
screws, sequestra, teeth, etc. 

The only safeguard against these is efficient packing. This 
is done with three to four feet of vaseline gauze. .he throat 
is packed gently and tightly. The incidence of sore throats 
may be higher with tight packing, but a sore throat is pre- 
ferable to a lung abscess ! 

In operations where there is inter-maxillary fixation and 
the unwiring of the jaws is contra-indicated, e.g. bone grafts 
of the mandible, usually one or two teeth have already been 
extracted at previous operations. Through this hole the 
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pharynx can be packed off. About six yards of special one- 
inch vaseline gauze is used and pushed through the space 
by one blade of Magill’s forceps. If it is possible these cases 
should always be packed off, even if the surgeon assures the 
anesthetist that there is no chance of entering the mouth. 
Surgeons are not infallible ! 

During the operation an indication of the efficiency of the 
pack is obtained, in that if any fluid passed the pack the 
patient will immediately cough, owing to the light level of 
anesthesia, and if necessary he can be tipped a little with 
head down to prevent any aspiration. 

The incidence of sore throats in a series of one hundred 
cases packed with vaseline gauze was 28 per cent, and the 
average duration was three days. In a series of fifty 
cases packed with vaseline bandage the incidence was 20 
per cent. It was thought that more efficient packing in the 
former series accounted for the higher incidence of sore 
throat, as gauze is less traumatic than bandage. 


Pharyngeal Toilet. 

By this term is meant cleaning out of the laryngo, oral and 
naso-pharynx. It is indicated wherever there is a severe 
maxillo-facial injury, or where the patient is ill. Under the 
Pentothal induction laryngoscopy is done and all blood, 
mucus, and food debris, etc., is mopped out from the laryngo, 
oral and naso-pharynx by means of small swabs held on 
Magill’s forceps, before intubation is performed. This pro- 
cedure should be repeated at the end of the operation. At 
the termination of the operation, if the lightness of the anzs- 
thesia precludes the use of a laryngoscope, pharyngeal toilet 
may be performed by passing a sucker end through the nasal 
cavity and sucking out the naso-pharynx. Only by careful 
attention to pharyngeal toilet can the incidence of chest 
complications be lowered to a minimum. 


Oral Hygiene. 

A clean mouth, free from pus and food debris, is of great 
importance in preventing pulmonary complications in 
wounds of the face and mandibular fractures. The patient 
should clean his teeth with a tooth brush and paste after every 
feed, and follow with a soda bicarbonate mouth wash. If he 
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is too ill to do this himself, he is given irrigations of hydrogen 
peroxide and the mouth toilet is completed with cotton wool 
swabs on forceps containing 2 to 4 per cent soda bicarbonate 
solution. 


Vomiting. 

None of these cases have given rise to anxiety because of 
vomiting. The patients start with an empty stomach, and 
in any case the incidence of vomiting with Pentothal, oxygen, 
ether, carbon dioxide absorption technique is not high. (In 
a series of 95 cases, of the 18 per cent who vomited the 
average number of vomits was 1.6.) 


Time Factor. 

Speed of induction is an important factor in military 
anesthesia. With the above technique, from the commence- 
ment of induction to the transference of the patient from 
anzsthetic room to the theatre, including packing, took ten 
minutes. Very often this period can be reduced to five or 
six minutes. 


Cocainization. 

Cocaine was the only surface local anesthetic available, 
and one advantage it possessed was the vaso-constrictor 
effect on the naso-mucous membrane. Possibly it would have 
been better to use some other less toxic surface anesthesia 
associated with adrenaline, but no other was available. Only 
one case of idiosyncrasy was encountered—the patient 
became very agitated and restless after spraying, and anzs- 
thesia was induced immediately with 1.0 grm. Pentothal and 
the operation performed without further trouble. 


Carbon Dioxide Absorption. 

Carbon dioxide absorption technique has many advan- 
tages in this work. The normal or low carbon dioxide ensures 
minimal hemorrhage. There is quiet breathing. The 
economy of ether is great and there is no ether liberated in 
the theatre. The to-and-fro technique of Waters provides 
efficient absorption of carbon dioxide, but the canister has 
to be changed at hourly intervals, the canister at the head 
is liable to get in the surgeon’s way, and it is difficult to 
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change when the head is well towelled off. In addition 
kinking of the connection tube is liable to occur and constant 
watch must be kept for this. With the circle absorption it 
was found unnecessary to change the absorber every hour, 
and if it does become necessary it can easily be done. There 
is no cumbersome canister at the head, and also the tempera- 
ture of the inspired air is more normal than with the to-and- 
fro technique. 


Method of Intubation. 

79.6 per cent of intubations were performed blind. 
Nasal intubation by direct vision was only used in recently 
wounded and ill patients or where it was necessary to perform 
pharyngeal toilet. It was also resorted to where blind intu- 
bation had failed. 





TaBce I. 
Total number of anesthetics ee .. 1000 
Total number of intubations et ee | ease Bes © Fs, 852 
Therefore percentage of maxillo-facial anzsthetics 
requiring intubation ee et ee “oe ee 85.2% 





20.4 per cent of intubations were performed by direct vision 
laryngoscopy. Of this, oral intubation accounted for 10.7 per cent, 
and the remaining 9.8 per cent were nasal. 





Taste II. 
Total number of intubations... ...  ... ... 8§2 
Nasal intubation blind... . .. 678 = 79.6% 
Nasal intubation by direct vision ... ee 83 = 9.8% 
Oral intubation by direct vision mo on 91 = 10.7%, 





Naso-Pharyngeal Tubes. 

Naso-pharyngeal tubes really came into their own in 
maxillo-facial anzsthesia. Here they make the patient’s 
recovery from anesthesia a safe procedure even if the 
patients have their jaws wired together. Thus it becomes 
unnecessary to place a suture in the tongue if the patient 
has had inter-maxillary fixation. They enabled reduction 
and fixation of the jaws to be done in the theatre and dis- 
pensed with the need to leave the jaws unwired to insert an 
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airway. In addition, where there is inter-maxillary fixation 
and a tooth has previously been extracted, a naso-pharyngeal 
tube can be inserted into the mouth, where it serves the dual 
purpose of acting as an airway and a drainage tube for blood 
and saliva. 

These naso-pharyngeal tubes are very simply made from 
ordinary drainage tubing which has a slight curve. A roll 
of drainage tubing was selected (Size Nos. 14, 15 or 18). 
This was cut into seven-inch lengths, and a lateral bevel was 
cut with a pair of scissors. This end was heated in a flame 
until it began to burn and was then plunged into chloroform 
and the end wiped witha cloth. This gives it a smooth finish. 
A Kirschner wire, mounted on a piece of wood, was heated 
to red heat in a flame and at the other end of the tube, about 
a quarter-inch from the end, a couple of holes were burnt. 
This was dipped into chloroform and then wiped. These 
holes provided a means of fixation. Two tubes with a right- 
hand and left-hand bevel were joined together with a piece 
of catgut. The tube with the right-hand bevel when viewed 
from the concave surface, passes more easily through the 
right nostril and vice versa. 


Endotracheal Tubes. 

Before use the tubes were cut down to 28 cm. The usual 
size of Magill’s tube used was No. 9, and 75 per cent of the 
intubations required this size. In large patients No. 10 
could be passed without trauma, and 14.9 per cent of the intu- 
bations were performed with this size. 





TaBLeE III. 

Total number of intubations 852 
Size of Magill’s tube 10 127 = 14.9% 
rs * 9 639 = 75.0% 
8 49 = 5.8% 
” ” , 7 9 = 1.1% 
sg fe ie 6 13 = 1.6% 
4 2= 6.2% 
re Not recorded 7 = 08% 
with inflatable cuff 9 6= 0.7% 
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The largest tube that could be passed without trauma was 
used but occasionally the largest that could be passed was 
as small as No. 4. 

Magill’s tubes with inflatable cuff have a place in maxillo- 
facial anesthesia. They should not be used as a routine, 
as packing is more efficient than a cuff. Debris and blood 
may lodge between the cuff and the cords, and is inaccessible 
to mopping and aspiration. Cuffed tubes are indicated in 
wounds of the pharynx and palate where packing is either 
impossible or will hinder the surgeon. In this series of cases 
No. 9 was used six times, and in four cases was passed 
through the nose. 

The endotracheal tubes are kept, whilst not in use, in a 
tin with a diameter of seven and a half inches in order to 
preserve their curves. After each intubation they are washed 
with soap and water, pulled through with gauze, and 
immersed in 1/2000 perchloride of mercury solution for at 
least half an hour. Each tube is used only once daily, and 
in this way their life is prolonged. The maintenance of a 
standard curve is an important point in this technique and 
this is achieved by the use of the tin (an eight-pound sweet 
tin was used). 

In that up to twelve intubations with the same size tube 
may be done in a day, it is necessary to have a large stock 
of tubes. The tubes are marked by scratching the numbers 
in Roman numerals at the top, and with an ampoule file as 
it was found that the maker’s markings very soon wore off. 
Otherwise it was difficult to tell the size. 

The endotracheal tube is attached to the Magill connection 
by the use of Angle’s bands. These are used in dentistry. 
They are circular bands, about a quarter inch across, and 
the ends are fixed together by a small screw. This band is 
slipped over the end of the endotracheal tube on the Magill 
connection and the screw is tightened by asmall spanner. In 
this way it was ensured that the endotracheal tube and connec- 
tion did not part during anesthesia. The Angle’s bands were 
found in a box of captured German equipment. 

The incidence of laryngitis due to intubation in a series of 
one hundred cases was 14 per cent and its average duration 
was two days. The incidence of tracheitis was 1 per cent, 
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Lubncation of Endotracheal Tube. 

Before intubation the endotracheal tubes were smeared 
with Nupercaine paste, ro per cent. The following formula 
was found satisfactory : — 


oO, 


R/ Nupercaine base ... _ 10% 


Paraffinum ia ber rags 15 gr. 
Adeps lanee s ~~ ~ 2 
Paraffinum molle ad. ... , I Oz. 


This paste was invaluable as an aid to running the patients 
at a very light level of anesthesia. The Nupercaine anes- 
thetized the tracheal mucous membrane, and thus the surgeon 
was able to move the head without much coughing. When 
the supply of Nupercaine paste ran out a modified paste 
(x per cent Nupercaine) was prepared from ampoules of 
1/200 heavy Nupercaine spinal. The solution was evapor- 
ated to one quarter of its original volume in a water bath 
and the following formula prepared : 


R/ Sol. Nupercaine, 2% ... . 50%, 
Lanatte wax wien ai -- 28% 
Paraffinum molle flav. - 25% 


After smearing the tube with Nupercaine paste the tube 
was well lubricated with liquid paraffin. This was found to 
be a very important part of the technique, especially as large- 
size tubes were being used. 


Laryngoscope. 

In maxillo-facial work a laryngoscope with a small-size 
blade is essential. A number of cases with microstoma due 
to scarring are met with, and if blind intubation fails it is 
sometimes impossible to pass the large blade of the laryngo- 
scope without causing soft tissue damage. Here the solution 
is to use the small blade of the laryngoscope. 

Other occasions when the use of the large blade of the 
laryngoscope may not be possible is where silver splints are 
on the upper and lower teeth. The same type of difficulty 
is encountered with external appliances and here the small 
blade of the laryngoscope can be slipped in, 
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ANESTHETIC AGENTS IN RELATION TO MAXILLO-FACIAL 
ANESTHESIA 


A few words will not be out of place on the relation of 
anzesthetic agents to maxillo-facial anesthesia. The choice 
of the author was limited, due to the conditions of active 
service. 


Pentothal produces a rapid induction without excitement. 
It is non-irritant, but has the disadvantage that in doses over 
I.0 grm. it gives rise to post-operative depression. On the 
whole the cough reflex is accentuated under Pentothal which 
is advantageous. The relaxation produced by Pentothal of 
the jaw muscles is variable. It is usually good if the cough 
reflex is not activated before intubation. 

It was used as the sole anesthetic in 13.3 per cent of the 
cases. At first ro per cent solution was used but this was dis- 
continued because of the high incidence of venous throm- 
bosis (there was 43 per cent of thrombosis in one hundred 
cases which were followed up. It averaged two inches of 
thrombosis, but thrombosis to the insertion of the deltoid 
or into the axilla was also seen). 

It is the best method for induction of acute maxillo-facial 
cases, as during induction the blood-pressure is lowered, and 
there is not any increase of hemorrhage into the mouth, if 
the wound communicates. 


Ether is a very safe anesthetic agent. It produces relaxa- 
tion, and it is thought that in the small amounts in which it 
is used it is not irritating to the lungs. The Pentothal-ether 
sequence produces a balanced anzsthesia—intubation is done 
under Pentothal and relaxation and maintenance at a light 
level are obtained by minimal ether. 


Nitrous Oxide is a non-irritating anesthetic, which was in 
short supply and was kept for really ill patients, and these 
were generally non-maxillo-facial cases. No relaxation is 
produced with nitrous oxide and it would only act as a vehicle 
for the ether. This can be as well performed by oxygen. 
In addition, with carbon dioxide absorption technique it is 
difficult to ensure adequate oxygenation without constant 
attention, which may be impossible in military surgery. 
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Chloroform is too toxic and dangerous for general use. It 
is non-irritant and non-inflammable. It was used occasion- 
ally as a supplement to replace ether where there was some 
infection of the respiratory tract, where an operation was 
considered necessary. It was used in closed circuit with 
oxygen and carbon dioxide absorption after a Pentothal 
induction, chiefly in cases with a trachectomy. It was used 
five times in this series. 


Trilene was not used because it does not produce relaxation 
and because of the danger of neurological sequle when used 
in closed circuit. 


Ethyl Chloride was used in closed circuit with oxygen for 
the induction of maxillo-facial cases, where no veins were 
available for a Pentothal induction. 


Cyclopropane was unfortunately not supplied; it would 
be valuable in cases with respiratory infection or very ill 
cases on account of its non-irritating properties and rapid 
recovery. 


Spinal Anaesthesia has a place in maxillo-facial work. 
There is always the odd case where there is inter-maxillary 
fixation by wires or splints with a plastic headcap and ex- 
ternal metal bars from the splints to the headcap. All this 
apparatus makes anesthesia by inhalation and the passage of 
an endotracheal tube difficult. Occasionally these cases, in 
addition, have damage to lower limb and here spinal anzs- 
thesia is indicated. In this series of cases it was used once. 


Brachial Plexus Block is another anesthetic procedure 
which has a place where there is inter-maxillary fixation and 
there is an operative procedure to be done on the arm. In 
this series of cases it was used once. 


POST-OPERATIVE RESPIRATORY COMPLICATIONS 


In this series of cases the incidence of post-operative anzs- 
thetic respiratory complications was very low. It is quite 
possible that during a rush period some of the more minor 
respiratory complications, such as bronchitis, passed unre- 
corded. It is also possible that subsequent to evacuation 

B 
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some of our patients might have developed a lung abscess, 
but so far none have been brought to notice. 

The following are the respiratory complications met with 
in this series: 

1. Two cases of post-anzsthetic bronchitis were seen, 
which recovered in a few days. 

2. Two cases of post-operative collapse of the base of lungs 
occurred with subsequent infection, and these recovered in 
a week or two. 

3. One case, that of an emphysematous sailor, went on to 
broncho-pneumonia, but he eventually recovered. 

4. Inall, in this series there were two cases of lung abscess, 
one of which died, and one recovered with treatment. On 
admission they had cough and sputum, and both these cases 
had Pentothal anesthesia for their first anesthetic. (One 
other case of lung abscess, not in this series, also had Pento- 
thal anzsthesia without intubation and packing for his first 
anzsthetic.) 

5. There was one death in the wards due to continued 
slight respiratory obstruction, in a patient with compensated 
mitral disease, due to the too-early removal of a pharyngeal 
airway. There were no other troubles attributable to anzs- 


thesia. 





TABLE IV. 
No. of cases Percentage 

Bronchitis 2 0.2 
Collapse and infection 2 0.2 
Broncho-pneumonia I o.I 
Lung abscess 2 0.2 
Anesthetics Deaths— 

Immediate Za a I 0.2 

*Later ii ae ee I 0.2 





‘From lung abscess. 


PREVENTION OF RESPIRATORY COMPLICATIONS 


There are several factors which probably play a part in 
the prevention of post-anesthetic pulmonary complications 
in maxillo-facial casualties. 
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(a) Intubation and packing off of the air passages prevent 
aspiration of debris, blood and pus. Pharyngeal toilet is a 
supplement where the pack has not been 100 per cent efficient 
or in ill patients where food and debris and pus tend to collect 
in the pharynx. The final links in this chain of prophylaxis 
is ensuring an active cough reflex at the end of the operation, 
and turning the patient on his left side with the head down 
until consciousness is regained. 

(6) Most of the patients are on Sulphonamide drugs before 
and after operation on surgical grounds, and possibly this is 
an important prophylactic measure. 

(c) The careful attention to oral hygiene plays an import- 
ant part in the prevention. It has been noticed that those 
patients who arrived back with bad oral hygiene had coughs. 

(d) The use of non-irritating anesthetics do not encourage 
infection of the respiratory tract. For an operation lasting 
one hour, one grm. of Pentothal plus about one ounce of 
ether was used. It is considered that this quantity of ether, 
over this space of time, is non-irritating. 

(e) The minimal use of morphia post-operatively ensures 
that the patients cough reflex is not dulled. 

(f) The patients, previous to being wounded, were all 
healthy. 


SUMMARY 


1. An attempt is made to classify maxillo-facial injuries 
from the anesthetic point of view. 

2. A technique of intubation under Pentothal, and main- 
tenance with ether and oxygen in a closed circuit, is des- 
cribed. 

3. A series of 1,000 maxillo-facial anesthetics form the 
basis of this article. 

4. The relation of various types of wounds and injuries 
to intubation and anesthesia is discussed. 

5. The importance of packing of the air passages, 
‘‘Pharyngeal Toilet’’ and naso-pharyngeal tubes, is stressed. 

6. 85.2 per cent of maxillo-facial anzsthetics required 
intubation, and 75 per cent of the intubations were performed 
with a No. 9 Magill tube. 

B2 
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7. The relation of anesthetic agents to maxillo-facial 
anesthetics is discussed. 

8. The low incidence of post-anzsthetic respiratory com- 
plications is noted, and the occurrence of lung abscess is 
thought to be due to aspiration under Pentothal anesthesia 
without intubation and packing. 
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INTRODUCTION 


N a paper published in January 1943’ we pointed out that 
° trichlorethylene is capable of producing undesirable 
effects on the automaticity of the heart.’’ Dr. Langton Hewer 
suggested to us, in a personal communication, that these 
effects might be due to impurity of the agent, even though 
the material used by us had been subjected to rigorous 
chemical and physical tests. In March 1943, Gordon and 
Shackleton’ reported a high incidence of arrhythmia in 
patients anesthetized with this agent, and in September of 
that year Geiger’ drew attention to a case in which ventri- 
cular tachycardia had occurred during the therapeutic 
administration of very small quantities of trichlorethylene. 

In March 1944 there appeared in the British Medical 
Journal evidence* which suggested that when trichlorethy- 
lene is passed over soda-lime (especially if the latter be hot), 
dichlorethylene is formed. This latter substance not only 
has toxic effects on the nervous system, but will explode 
spontaneously with great violence even when present in 
very small amounts. In a further personal communication 
Dr. Hewer drew our attention to these facts and expressed 
the view that the disorders of cardiac rhythm which we had 
observed were probably due to the facts that (a) all our 


* Aided by a grant from the Wisconsin Alumni Research Foundation 
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patients but two had been anzsthetized by means of the 
absorption technique, and (b) that of our ten patients, only 
two had normal cardiovascular systems before operation. 
Thus, he argued, the arrhythmiz observed were due either 
to cardiac disease, to impurity of the agent, or to the presence 
of dichloracetylene formed by the decomposition of the 
trichlorethylene in its passage over soda-lime. In the fifth 
edition of his book®* he states that, with trichlorethylene, 
‘arrhythmias may occur as with cyclopropane and are 
usually auricular extrasystoles. Rarely, ventricular extra- 
systoles have been detected, but not of the multiple type.’’ 

In July 1944 Barnes and Ives® published their findings in 
forty normal subjects anesthetized with nitrous oxide-tri- 
chlorethylene by the semiclosed technique by means of 
a Boyle’s apparatus. They observed multifocal ventricular 
contractions in 15 per cent of cases, and multifocal tachy- 
cardia in 10 per cent; whereas in our previous ten cases, in 
which deep anzsthesia was deliberately produced with tri- 
chlorethylene alone, multifocal ventricular extrasystoles were 
encountered in six of the ten cases. 

In order to ascertain whether the arrhythmize were, 
indeed, due to the drug itself, or to one of the causes sug- 
gested by Dr. Hewer, the following experiments were under- 
taken. 


CARDIAC EFFECTS 


A. In Amimals. Dogs were used for these tests. Lead II 
of the electrocardiograph was continuously observed and 
tracings were taken periodically or whenever any irregu- 
larities were seen or suspected. In some cases with the open 
method only air and trichlorethylene were inspired; in other 
cases oxygen, to enrich the inspired atmosphere, was passed 
beneath the mask from a rubber tube. Five animals were 
used and cardiac irregularities occurred in three of the 
experiments. Using a semiclosed system five animals were 
angesthetized with nitrous oxide-oxygen-trichlorethylene. No 
irregularities were observed in these experiments. 

Two animals were given an intravenous injection of 0.04 
mgm. of atropine sulphate per kilogram of body-weight and 
ifter an hour were anesthetized by one or other method 
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mentioned. Irregularities were observed in one of the 
animals. One animal anesthetized by the open method was 
given an intravenous injection of a similar dose of atropine 
sulphate when irregularities occurred. The arrhythmia 
immediately disappeared. 

All the animals tested showed a normal electrocardiogram 
before the administration, no soda-lime was used in any of 
the experiments, and the trichlorethylene used in this entire 
study was tested and found to fulfil or exceed the purity 
required in the standards laid down by Tschenke.’ 


B. In Man. Fourteen patients have been anesthetized 
in the course of this study. Nitrous oxide was used for 
induction, followed after two or three minutes by the gradual 
addition of trichlorethylene to the mixture, the nitrous 
oxide being passed over the trichlorethylene in a McKesson 
or Foregger machine. A semiclosed system was used so there 
was no soda-lime present to cause any breakdown of the 
trichlorethylene. All the patients had received preliminary 
medication, nine with atropine sulphate (gr. 1/150 or 1/ 100) 
only; three with morphine sulphate (gr. 1/8) and scopola- 
mine hydrobromide (gr. 1/200); and two with pantopon 
(‘‘ Omnepon ’’) (gr. 1/6) and scopolamine (gr. 1/200). At 
no time save during the first few seconds of induction with 
nitrous oxide was there less than 20 per cent of oxygen in the 
mixture, and hypoxemia was never permitted. 


Leads I, II, and III electrocardiograms were taken as 
controls before induction, then the electrocardiographic beam 
was kept under constant observation throughout the course 
of anzsthesia. Lead II was usually observed and record- 
ings were made whenever any irregularities were observed 
or suspected. Cardiac irregularities occurred in thirteen of 
the fourteen cases.” In only one case did they occur before 
trichlorethylene was introduced into the anzsthetizing 


* Trichlorethylene, manufactured by the Lederle Laboratories and 
sent to us by Dr. M. C. Lockhart, was used in seven of the cases. 
‘‘ Trilene,’’ as marketed for the purposes of anesthesia by Imperial 
Chemical Industries, Ltd., and generously sent to us by Dr. J. H. Burn, 
Professor of Pharmacology in the University of Oxford, was used in 
the other seven cases. 
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mixture, but of course nitrous oxide was never given alone 
for more than two or three minutes. 

The irregularities are summarized in Table I. In three 
instances, following the induction period, the cardiac rate did 
not change from that preceding anzsthetization. In six 
instances it slowed by an average of 27 beats per minute but 
two of these had a transient increase in rate of 32 beats before 
the slowing occurred. The greatest slowing was from 160 
to 88, the least from 71 to 60. Two cases with rates of 60 
and one in which a rate of 55 did not change during anzs- 
thesia were the lowest encountered in our series. We 
observed no such sinus bradycardias as the rates of 50 and 
40 in ten and four cases, respectively, in the series of Barnes 


and Ives.° 
TABLE [. 


Electrocardiographic Changes Observed and Recorded During 
Trichlorethylene Anesthesia in Fourteen Clinical Cases. 





No. of cases 





Tota] cases ... a oa wha pie ae oi - 14 
Number of cases having electrocardiograms which were 
normal in appearance before anzthetization me 3 
Number of cases in which there was no abnormality during 
anzsthesia ‘abe I 
Abnormalities 


Heart rate slowed during anzsthesia 
Heart rate accelerated during anzsthesia 
S-A tachycardia 

S-A arrhythmia 

S-A block 

Bigeminal rhythm 

A-V block 

A-V extrasystoles 

A-V rhythm a 
Multifocal ventricular extrasystoles 
Slow ventricular rhythm 

Multifocal ventricular tachycardia 


col 
UWHN NA DANKNNHWUD 





In five cases there was an acceleration of the rate by 
an average of 16 beats, the smallest increase being by six and 
the highest by 45 beats. Sino-auricular tachycardia, at rates 
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of 160 or above, occurred in three instances but one of these 
then slowed to 88 and another to 105. Only one persisted 
above 105 during anzsthesia. In two cases there was sino- 
auricular block, and in six cases a bigeminal rhythm 
occurred. 

There were four cases of auriculo-ventricular block, two 
ot A-V extrasystoles, and seven of A-V nodal rhythm. In 
eleven of the fourteen cases there were ventricular extra- 
systoles and these were usually of the multifocal type. In 
one patient this was the only type of irregularity observed, 
and in another it was evident after premedication and before 
induction. Three patients showed slow ventricular rhythms. 
Multifocal ventricular tachycardia occurred in five patients, 
in one of whom it lasted for fourteen minutes. 

At this hospital a preponderance of the patients suffer 
from chronic disease and hence some abnormality of the 
cardiovascular system is the rule rather than the exception. 
On the basis of the usual classification by our cardiologist, 
three of the fourteen patients had normal and eleven abnor- 
mal electrocardiograms before anesthesia. There was, how 
ever, no significant difference in the type of distribution of 
cardiac irregularities produced in the two groups during 
anesthesia. No permanent electrocardiographic effects were 
evident when post-operative records taken three or four days 
later were examined. 


CLINICAL CHARACTERISTICS OF TRICHLORETHYLENE 
ANESTHESIA 


Induction resembles that with semiclosed nitrous oxide- 
oxygen-ether (di-ethyl); it is both longer and less smooth 
than that seen with cyclopropane; and the tendency of the 
patient to move when stimulated persists to a deeper plane 
of anesthesia. The clinical charts show little variation in 
blood-pressure. Much of the arrhythmia demonstrated 
electrocardiographically could not be detected by palpation, 
and this may be why so many workers seem to have been 
reluctant to acknowledge that it occurred. 

We believe that during anzsthesia with trichlorethylene 
ocular movement, which is accepted as the classical sign of 
the first plane of the third stage, may persist to deeper levels 
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of anzsthesia than this. In four cases we noticed that active 
movement of the eyes persisted in the presence of muscular 
flaccidity so complete that it suggested anzsthesia deeper 
than the first plane. Three of these patients had received 
atropine as preliminary medication, and in them the pupils 
were widely dilated at the time. The fourth patient, who 
had received morphine and scopolamine, showed pupils of 
normal size. In one of the patients who had received 
atropine, respiration suddenly ceased during an operative 
dilatation of the cervix, at a time when the eyes were moving 
rapidly and the pupils were widely dilated. The lungs were 
immediately inflated with oxygen, and this passed in with 
no evidence of glottic activity, the musculature apparently 
being completely flaccid. In this case it seemed as though 
the classical sign of the first plane had persisted to the end 
of the fourth plane, and that the latter had been suddenly 
attained. At the time pulsus bigeminus obtained, alternate 
beats originating in the sino-auricular node and the auriculo- 
ventricular bundle. Directly after the inflation with oxygen 
and the restoration of spontaneous respiration the alternate 
stimuli were found to arise from the sino-auricular node 
and multiple foci in the ventricle. 

One patient, who had received atropine (gr. 1/1000) as 
preliminary medication, exhibited a cutaneous erythema 
which lasted nine minutes. It differed in no way from the 
phenomenon which has been described as an “‘ ether rash,”’ 
and which has been reported during cyclopropane anss- 
thesia by Keating* and Dale.° 

Only four of these fourteen patients vomited after opera- 
tion, and in no case did nausea exceed twelve hours in 
duration. One patient complained of precordial pain on the 
second day, but there were no abnormal signs and the 
electrocardiographic tracing proved normal. Three patients 
exhibited transient tachycardia of over 120 per minute in 
the first 24 hours. In one patient, who had undergone 
femoral herniorrhaphy, a fall of blood-pressure to 86/50 
(from a normal of 112/78) and a bradycardia of 56 were seen. 
These phenomena were of short duration and disappeared 
spontaneously. Three of the fourteen patients complained of 
headache. 
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TEsTS FOR PURITY AND CONCENTRATION 

Both the trichlorethylene from United States manufacture 
and the “‘ Trilene’’ from England were found amply to 
fulfil the standards for purity of the Council on Pharmacy 
and Chemistry of the American Medical Association.’ The 
boiling point and specific gravity had a more narrow range 
of variation than those outlined. In four experiments, two 
each with material from each source of supply, a sufficient 
sample was redistilled and tested for purity and was then 
immediately used for anesthesia so that even the inert preser- 
vative might not be invoked as the cause of the irregularities. 
Arrhythmiz appeared as definitely in these four experiments 
as in others of the series. 

To determine the concentration of the agent needed to 
produce anesthesia and also the concentration present when 
irregularities appeared, tests have been made using the 
alkaline pyridine method of Cole.’ This same method had 
been used previously in determining concentrations of 
chloroform in an anesthetic mixture.’ A sample of 20 
c.cm. of the vapour was withdrawn from the rubber hose 
close to the mask as anesthesia entered the third stage, again 
at the greatest depth of anzsthesia, and also as soon as pos- 
sible after cardiac irregularities were observed electrocar- 
diographically. The sample was immediately dissolved in 
to c.cm. of absolute ethyl alcohol in a test tube. A second 
tube with an equivalent amount of alcohol was connected 
in series to serve as a trap and also as an indicator for com- 
pleteness of solution of the sample in the first tube. In no 
instance was any halogen found to have reached the second 
tube. Samples from the first tubes were then placed in 
special test tubes for the Evelyn photo-electric colorimeter, 
in each of which there had previously been placed Io c.cm. 
of 30 per cent sodium hydroxide solution and 5 c.cm. of 
chemically pure pyridine. The amount of the sample was 
brought to 5 c.cm. with additional absolute alcohol. Standard 
dilutions were made containing one part of trichlorethylene 
in 5,000, 10,000 or 20,000 parts of alcohol for comparison 
with the anesthetic samples. Constant colour values are 
obtained for at least six months on samples used from the 
standard dilutions. By using 30 per cent instead of 20 per 
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cent hydroxide solution clouding or emulsion is prevented 
in the coloured layer of the solution. 

The standard and sample tubes were heated simultane- 
ously for exactly two minutes in a boiling water bath. Only 
by simultaneous treatment of the two sets of tubes could 
reliability of the readings, made with a No. 540 filter, be 
attained. 

In determinations made for seven of the patients it was 
found that 0.75 to 1.25 per cent of trichlorethylene in the 
inhaler vapour is sufficient to produce the stage of surgical 
anesthesia, and irregularities are usually observed when from 
I.0 to 1.25 per cent is present. Occasionally, irregularities 
are observed even before the surgical stage is reached, as in 
the case of our earlier report on this agent’ when ventricular 
tachycardia appeared while the patient was still unconscious. 
At a concentration of even half the maximum amount 
actually found to cause irregularities there would be some six 
thousand parts per million in the inspired air. This is well 
above the 200 p.p.m. allowed in the atmospheres of industrial 
plants by specifications of safety codes. 


HEPATIC EFFECTS 


At the time of the appearance of Seifter’s report on the 
hepatic damage which can be caused by trichlorethylene'* 
we had instituted studies regarding such a possibility but used 
a different method. It consisted of the surgical biopsy of a 
portion of the liver of a dog and then of administrations of 
trichlorethylene to the stage of surgical anesthesia on subse- 
quent occasions. The duration of such anesthesia was of 
either one half or one hour at intervals of three and a half or 
seven days. Two animals were lost after three and five 
administrations, respectively. Such a marked tachypnoea 
and muscular twitching occurred that the depth of ancs- 
thesia was misjudged and cardiac arrest developed and a 
reversal could not be obtained. Sections of the liver from 
both of these animals appeared normal, both by gross and 
microscopic inspection. 

One animal survived eleven administrations of one-half 
hour and another thirteen administrations for one hour, each 
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of which was given twice weekly. A second biopsy during 
the final administration of the agent gave samples which on 
microscopic examination revealed livers showing marked 
hydrophic and some fatty degeneration. These two animals 
now have been kept for more than seven months and appar- 
ently are in excellent health since they are alert, have gained 
weight, and are otherwise normal. 

The bromsulphalein test of hepatic function, as modified 
by Tatum, Nelson and Kozelka,’* was used on three 
additional animals. After as few as three administrations of 
the agent to each of them, instead of the plasma being cleared 
of the dye within fifteen minutes (a normal response), 90 per 
cent still was detectable. After thirty minutes 85 per cent 
was present in the circulation, presumably because there had 
been damage to the mechanism of the liver which normally 
would have removed it. Two of these animals died rather 
suddenly about three months later but they had each been 
anzesthetized some twenty times with trichlorethylene. 

When the agent is used as an anesthetic it seems extremely 
doubtful whether damage to the liver would occur, but pre- 
sumably such a result is quite possible in its industrial use 
as a degreasing agent if individuals are exposed to a low 
concentration over a prolonged period of time. 


RENAL EFFECTS 


To determine the effect of trichlorethylene on the kidney, 
urine clearance studies were made on three trained dogs while 
in a conscious state. The methods employed were as pre- 
viously outlined for other anesthetic agents.'* Briefly they 
were as follows: urine was collected during three or four 
successive periods of twenty or thirty minutes each and 
samples of blood were drawn at approximately the mid- 
interval in each period. For three to five weeks such groups 
of tests were made to determine the control level of function 
for each animal. Then each was subjected to an hour’s 
angsthesia with trichlorethylene once weekly for three or 
four weeks. Two or three days before each anzsthetization, 
and consequently five or four days after the previous adminis- 
tration of the agent, another set of clearance determinations 
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was made. The results are summarized in Table I. It can 
be seen that in two of the animals there was a slight but 
insignificant increase, and in one an equivalent decrease in 
the clearances from the control levels. From these data it 
appeared that no significant alteration in renal function 
occurred. These findings, too, are in agreement with those 
of Seifter."* 
Taste IT. 

Summary of urea clearances in dogs before (as controls) and after 

trichlorethylene anesthetizations. All data are for maximal 

clearance and are given in cubic centimetres of blood cleared per 

square meter of surface area per minute (c.cm./M?/min.). All 

anesthetizations were to a surgical level of partial intercostal 

paralysis and each period of anesthetization was for 60 to 70 

minutes. Anesthesia was given at weekly intervals. 


Maximum clearances 














No. of clearance averages in 
determinations c.cm. /M?/ min. 
Number of Before After Before After 
Dog anesthetizations anesthesia anzesthesia 
A 3 15 9 93.8 105.0 
B 4 fe) II 107.0 93-6 
Cc 3 13 9 92.7 107.1 





The periods of administration, both in duration and fre- 
quency, seemed to be comparable to as prolonged an exposure 
as would be encountered in the clinical use of the agent. 
Survival of the animals in normal, healthy activity for at 
least eighteen months after the tests gave further proof that 
no serious alterations in physiological stability had occurred. 
Likewise, in the clinical cases studied electrocardiographic- 
ally, there were no significant alterations in the findings of 
the routine urinalyses made before anesthesia as compared 
to those in the post-operative period. 


DISCUSSION 


It is our opinion that, in the past, far too much emphasis 
has been placed on the particular agents used to produce 
surgical anesthesia. No agent is devoid of some danger; 
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none can be justly described as so dangerous that it should 
never be used. The circumstances of the particular case, 
the skill of the administrator and the condition of the patient 
are the important factors in the choice of the agent with 
which that particular anesthetist feels that in that particular 
case he can procure a smooth administration and provoke 
minimal disturbance of physiological function in the patient. 
We are concerned, therefore, neither to extol nor to decry 
the use of trichlorethylene, but rather to ascertain its proper- 
ties, so that its virtues and its limitations shall be clearly 
established. 

The work of Jones and Scott’® suggests that, under some 
conditions which may obtain during an operation, the vapour 
of trichlorethylene might be inflammable. According to 
their graph, however, mixtures containing Io per cent by 
volume of the agent are not inflammable, even when diluted 
with pure oxygen. In view of our estimations of concen- 
tration it seems unlikely that such a strength of vapour 
would ever be reached in practice. 

Since the discovery that the passage of the vapour of tri- 
chlorethylene over soda-lime leads to its decomposition into 
dichloracetylene, several authors have stated* °” that the 
carbon dioxide absorption technique should not be used for 
the administration of this agent. Workers in organic 
chemistry, however, have stated that if a certain amount of 
silica is mixed with the soda-lime this decomposition can be 
inhibited.’* It is to be hoped that this possibility will be 
investigated by qualified chemists, and that they will be able 
to overcome this objection to a useful technique of administra- 
tion. 

From the evidence of Barnes and Ives,* Gordon and 
Shackleton,’ Geiger,” Haworth and Duff,’’ and that which we 
have submitted, we are satisfied that, in the majority of cases, 
trichlorethylene does produce cardiac arrhythmia. With 
what apprehension we should regard such disturbances in 
the course of anesthesia we do not know. They are fre- 
quently encountered with chloroform and cyclopropane, 
and in the overwhelming majority of such cases we know that 
the patient suffers no harm. Four years ago Guedel’* said 
of arrhythmiz with cyclopropane: ‘‘ Cardiac arrhythmias 
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occurring during cyclopropane anzsthesia, although they 
must be respected, need not be feared.’’ Sudden deaths, 
apparently due to cardiac failure, have occurred with each 
of these three agents. Not until accurate records of vast 
numbers of clinical administrations have been meticulously 
kept and reported shall we be in a position to judge of the 
gravity of the transient arrythmiz often seen during anzs- 
thesia. . 

For our own parts we have been favourably impressed with 
the qualities of the anesthesia produced by trichlorethylene. 
The induction we have found relatively long and laborious. 
Muscular activity is marked and disappears relatively late 
in anesthesia. The ambiguity of the ocular signs and the 
tendency to tachypneea are distateful to us. In our experi- 
ence’’ there is little to choose, as regards post-operative 
respiratory complications, between “‘ irritant’’ and ‘‘ non- 
irritant’’ agents. Therefore, when the risk of fire is present 
and it is expedient to use a volatile agent of full potency, we 
prefer chloroform to trichlorzihylene as an adjuvant to 
nitrous oxide. 
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UNITED STATES MEDICAL GIFT TO 
BRITAIN 


Many Medical Officers of the U.S. Army attended a 
ceremony in the hall of the Royal Society of Medicine in 
Wimpole Street, on March 2nd, 1945. The occasion was the 
presentation to the Society of a talking film projector, a gift 
from the American Society of Anesthetists, in recognition 
of the friendly relations which the war has accentuated 
between anzsthetists of these allied peoples. After the 
apparatus was handed over, it was used for the first time in 
showing an Americal medical film, a coloured sound film of 
United States children being tested for deafness. The pro- 
jector was handed over by Colonel R. M. Tovell, Consultant 
in Anesthesia to the Chief Surgeon of the American Expe- 
ditionary Forces in Europe. It was accepted on behalf of 
the Royal Society of Medicine by the President, Surgeon 
Rear-Admiral G. Gordon Taylor, and the President of the 
Section of Anesthetics, Dr. Frankis Evans. Surgeon Rear- 
Admiral Gordon Taylor recalled that this was by no means 
the first gift from American anesthetists to Great Britain. 
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REVIEWS 


‘“ Essentials of Local Anesthesia in Dentistry.’ A. C. 
BowpeENn, L.D.S., Senior Surgeon, Birmingham 
General Dispensary. John Wright and Sons Ltd., 
Bristol. pp. 60. Price 6s. 


Nowadays, when so much conservative dentistry is carried 
out without the infliction of pain, a book like this which des- 
cribes in detail the methods which render such a performance 
possible is obviously of great value. The author points out 
that in neurotic persons a slight stimulus may produce a 
major reaction. These people, therefore, should generally 
receive premedication and a general anesthetic. In preg- 
nancy, too, the author prefers a carefully administered 
general anesthetic. Instruments and technique for local 
aneesthesia are described in detail. The author recommends 
that syringes and needles be kept in a solution of this 
formula: Phenol, 40 parts; sod. bicarb, 5 parts; glycerin, 
200 parts; distilled water, 1,500 parts; misce. 

Novocaine is the selected anzsthetic and the importance of 
slow injection is emphasized. The book is well illustrated. 


‘“ The Art of Anesthesia.’’ P. J. FLaGG, M.D. 7th edition; 
166 illustrations, pp. 511. 


The latest edition fully sustains the high standard of Flagg’s 
well-known work. Perhaps the most notable feature is the 
author’s insistence on the pre-eminent importance of ether 
as an anesthetic, as compared with any other agent. This 
strikes the reader forcibly coming as it does when so many 
men of less experience are prepared to banish ether, along 
with chloroform, from their equipment. Flagg would like 
to see the field of the expert anzsthetist widened to include 
all ‘‘ gas therapy’ or ‘‘ pneumatology.’’ He should be the 
expert called in for all asphyxial emergencies, and to train 
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and direct first aid squads in rescue procedures. The author 
gives warm praise to a new plastic material, lucite, for pro- 
viding instruments that do not get warm when illuminating 
body cavities. It is light and practically unbreakable. A 
detailed account is given of refrigeration anzsthesia, with 
illustrations, and local anesthesia by regional intravenous 
injection of Novocaine is approved for emergency operations 
when general anzsthesia is contra-indicated. 








